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C ^ BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates generally to a semiconductor device, and more 

particularly to a stacked semiconductor device for thinner package. 

2. Description of the Related Art 

A conventional stacked semiconductor device has a substrate on which a 
plurality of dies are stacked and electrically connected to a conductor pattern on the 
10 substrate via gold wires. Adhesive layers are provided on the substrate and between the 
stacked dies to bond the dies. 

The stacked dies shorten the total width thereof but increase the height 
thereof. The wires connecting the upper die to the conductor pattern are longer that the 
electrical signals transmitting via the longer wires are poorer than the shorter wires. 
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SUMMARY OF THE INVENTION 

The primary objective of the present invention is to provide a stacked 
semiconductor device, which has a die stack and the height of the stack is shorter than 
the conventional one. 

20 According to the objective of the present invention, a stacked semiconductor 

device comprises a substrate having a conductor pattern and a cavity. A first die is 
received in the cavity of the cavity of the substrate and is electrically connected to the 
conductor pattern via wires. A second die is stacked on the first die and is electrically 
connected to the conductor pattern via wires, and An insulating layer provided on the 

25 substrate, wherein the insulating layer cover the first die and the second die and has a 



portion thereof received in the cavity to bond the first die. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 to FIG. 7 are sectional views of a first preferred embodiment of the 
5 present invention, showing how the dies stacked on the substrate; 

FIG. 8 is a sectional view of a second preferred embodiment of the present 
invention; 

10 FIG. 9 is a sectional view of a third preferred embodiment of the present 

invention, and 

FIG. 10 is a top view of the third preferred embodiment of the present 

invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 to FIG. 7 are shown as a flow chart that help the one who may 
concern our invention to understand the structure of a stacked semiconductor device 10 
of the first preferred embodiment of the present invention. 
20 As shown in FIG. 1, the stacked semiconductor device 10 has a substrate 12 

on which a conductor pattern (not shown) is provided. The substrate 12 has a first side 
14 and a second side 16. The substrate 12 is provided with a cavity 18 that is open at 
both of the first side 14 and the second side 16. 

As shown in FIG. 2, a peelable temporary base 20 is attached on the second 
25 side 16 of the substrate 12 and seals an end of the cavity 18. The temporary base 20 is 
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a polyimide tape (PI tape) in the present preferred embodiment. 

As shown in FIG. 3, a first die 22 is received in the cavity 1 8 of the substrate 
12 and is bonded on the temporary base 20. A plurality of gold wires 24 are electrically 
connected the first die 22 and the conductor pattern of the substrate 12. 
5 And then, as shown in FIG. 4, an adhesive layer 26 is printed on a top of the 

first die 22. The adhesive layer 26 is made of epoxy compound, silicon polymer or 
other suitable die attached materials. A second die 28 is attached on the adhesive layer 
26 and gold wires 30 are electrically connected the second die 28 and the conductor 
pattern of the substrate 12, as shown in FIG. 5. 
10 The step of wire bonding between the first die 22 and the conductor pattern 

can shift to here. In other words, the wire bonding steps of the first die 22 and the 
second die 30 are made in the same time. 

As shown in FIG. 6, an insulating layer 32 is printed on the substrate 12 and 
filled in the cavity 18 to cover the first die 22, the second die 30 and the wires 24 and 
15 32. The insulating layer 32 is made of epoxy compound, silicon polymer or other 
suitable materials. The insulating layer 32 and the adhesive layer 26 are preferred to be 
made of the same material. 

At least, the temporary base 20 is removed to complete the stacked 
semiconductor device 10 of the first preferred embodiment of the present invention as 
20 shown in FIG. 7. 

The first die 22 is embedded in the cavity 18 of the substrate 12 that makes 
the stacked semiconductor device 10 of the present invention shorter in height. The 
wires 30 electrically connected the second die 28 and the conductor pattern are shorter 
because the second die 28 is proximal to the substrate 12. The electrical signals 
25 transmitting via the wires 30 is better. 



As shown in FIG. 8, a stacked semiconductor device 40 of the second 
preferred embodiment of the present invention has a substrate 42 with a cavity 44, a 
first die 46 received in the cavity 44 of the substrate 42, an adhesive layer 48, a second 
die 50 and an insulating layer 52. In the step of providing the adhesive layer 48, the 
5 adhesive layer 48 is coated on a top of the first die 46 and filled in the cavity 44 of the 
substrate 42. The adhesive layer 48 further is provided to cover gold wires 54, which 
connect the first die 46 and a conductor pattern (not shown) on the substrate 42. The 
insulating layer 52 is provided to cover the second die 50 and gold wires 56, which 
connect the second die 50 and the conductor pattern. 

10 As shown in FIG. 9 and FIG. 10, a stacked semiconductor device 60 of the 

third preferred embodiment of the present invention, which is similar to the device 10 
of the first preferred embodiment, has a substrate 62 with a cavity 64, a first die 66, an 
adhesive layer 68, a second die 70 and an insulating layer 72. The adhesive layer 68 is 
printed both on a top of the first die 66 and on the substrate 62. The second die 70 is 

1 5 attached to the adhesive layer 68, so that the second die 70 is mainly supported by the 
substrate 62 rather than the first die 66. The stack's structure is stronger and it still 
keeps the character of thinner die-to die thickness. As shown in FIG. 10, the first die 
66 and the second die 70 are cross to let gold wires 74 and 76 connecting the first die 
66 and the second die 70 to the conductor pattern (not shown) on the substrate 62 are 

20 not overlapped. The size of the second die 70 is not restricted by the first die 66. 

The stacked semiconductor devices of the present invention can be applied to 
the ball grid array (BGA) substrates or the land grid array (LGA) substrates. 
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